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Integrating electric energy generated by PV with utilities has been developed. 
Some of these using two-stage converters and the others using single stage 
converters. For systems with two-stage converters, the first stage converter 
acts as a MPPT to maximize power generated by PV and the second stage is 
used as an interface to the utilities. In the single-stage system, an inverter is 
used for both function. In this paper, PV-Grid System using a single-stage 
Voltage Source Inverter is proposed. The simple control circuit to make PV 
generate maximum power and keeping power equilibrium between PV and 
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1. INTRODUCTION
Solar energy can be used as an alternative resource due to the global crisis on fossil fuel and 
increasing concern about global environment problems. Photovoltaic (PV) converts solar energy into 
electricity directly and recently is widely used. With nonlinear characteristics, connecting loads to PV will 
cause the power generated by PV is not maximum. This is an important problem due to cost of PV arrays. To 
reduce this cost, implementation of PV must concern about the effectivity so PV must be operated to generate 
it’s maximum power. A device called MPPT (Maximum Power Point Tracker) is a device that is able to force 
PV operates at it’s maximum operating point and must be used in application.  
 Applications of PV can be classified into stand-alone and grid-connected systems. The first one is 
applications where PV systems are separated from utilities and the second one is applications where PV and 
grid are integrated. Owing to the rapid progress of power conditioning, PV-grid connected systems are more 
interested to be a focus in many researches. It also offers some advantages in applications. Integrating PV 
and utilities must keep PV operates at it’s maximum power point. In application with two converters, PV-grid 
system contains a DC-DC converter as an MPPT and a DC-AC converter as an interface to the grid [1]-[4].  
In single-stage converter PV-grid systems, the DC-AC converter must also acts as a MPPT. By 
using modified incremental conductance based control for three-phase inverter, the system is capable to 
improve stability in PV-grid application [5] with DSP to implement the hardware. The other control can also 
be based on sliding mode [6]. To increase the response, paper [7] uses fuzzy logic to control the three-phase 
inverter. Using DSP or other digital hardwares are commonly rather complicated in algorithm and required 
advanced chips. 
Different from the above, this paper proposes a single-stage PV-grid system implemented by a 
single-phase Voltage Source Inverter. A control based on combination of modified hill-climbing and 
